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PREFACE

MISTY PICTURE was a high explosive (HE) test sponsored by the Defense
Nuclear Agency. It was detonated at 1000 hours on 14 May 1987. The explosive
charge consisted of 4685 tons (4250 Mg) of ammonium nitrate-fuel oil (ANFO) poured
in bulk into a 44-ft radius fiberglass hemisphere. The airblast and ground motion
environment was used by a variety of agencies to collect basic explosive
environment data or to test systems against a simulated nuclear environment.
The principal experiment governing the size of the event was the Ballistic Reentry
Vehicle (BRV) fly-through experiment.

The test was conducted at White Sands Missile Range, approximately
20 miles (30 km) south of the northern boundary of the range.
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CONVERSION TABLE FOR U.S. CUSTOMARY
TO METRIC (S1) UNITS OF MEASUREMENT

and Other Conversion Factors

(This Table is Unclassified)
Conversion Factors With an Asterisk (*) are Exact

to convert from to multiply by |
angstrom meters (m) 1.000 000*E-10 |
atmosphere (normal) kilopascal (kPa) 1.013 250°€+02 l
bar kilopascal (kPa) 1.000 000°E+02 !
barn meter2 (m?2) 1.000 000°E-28 ‘
calorie (thermochemical) joule {J) 4.184 000°E+00 |
cal (thermochemical)/cm? megajoule/m2 (MJ/m?) 4.184 000°E-02 !
degree (angle) radian (rad) 1.746 329 E-02 :
degrees Fahrenheit (temperature) kelvin (K) Tx=(t°+469.67)/1.8 °
slectron volt joule (J) 1.8602 190 E-19 [
erg joule (J) 1.000 000°*E-07 :
erg/second watt (W) 1.000 000°E-07 i
foot meter (m) 3.048 000°E-01 !
foot-pound-force joule (J) 1.356 818 E+00 !
inch meter (m) 2.540 000"E-02 t
kilotons (KT) terajoule (TJ) 4.184 £+00 ,
ktap newton-second/m?2 i
(N-s/m2) 1.000 000*E+02 i
micron meter (m) 1.000 000°E-06 |
micron Hg, 0°C (pressure) pascal (Pa) 1.333 22 E-O1
mil meter (m) 2.540 000°E-08
mile (international) meter (m) 1.609 344°E+03
ounce gram (g} 2.843 952 E+01
pound-force (ib avoirdupois) newton (N) 4.448 222 E+00
pound-force inch newton-meter (N-m) 1.129 848 E-0O1
pound-force/inch newton/meter (N/m) 1.761 288 E+02
pound-force/ foot2 kilopascal (kPa) 4.788 026 E-02
pound-force/inch? (psi) kilopascal (kPa) 6.894 787 E+00
pound-mass {lbm avoirdupois) kilogram (kg) 4.535 924 E-O01
pound-mass-foot2 {(moment of inertia) | kilogram-meter2 (kg:-m?) 4.214011 E-02
pound-mass/ foot? (density) kilogram/meter3 (kg/m3) | 1.801 848 E+O1
i rad (radiation dose absorbed) gray (Gy) 1.000 000*E-02
shake second (s) 1.000 000*E-08
torr (mm Hg, 0°C) pascal {Pa) 1.33322 E+02

A more complete listing of conversions may be found in ‘*Standard for Metric Practice E 380-84.,°
American Society for Testing and Materials.
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SECTION 1
INTRODUCTION

MISTY PICTURE was a high explosive (HE) test sponsored by the Defense
Nuclear Agency. It was detonated at 1000 hours on 14 May 1987. The explosive
charge consisted of 4685 tons (4250 Mg) of ammonium nitrate-fuel oil (ANFO) poured
in bulk into a 44-ft radius fiberglass hemisphere. The detonation of this charge
provided the approximate equivalent airblast of an 8 KT (33.44 TJ) nuclear device.
The airblast and ground motion environment was used by a variety of agencies to
collect basic explosive environment data or to test systems against a simulated

nuclear environment.

MISTY PICTURE had six TRS units placed on the testbed at overpressures
ranging from 10 psi (83 kPa) to 3.4 psi (23 kPa). A series of experiments were
positioned near the Thermal Radiation Sources (TRS) exposing them to a combined
airblast/thermal environment.

Appendix A contains the list of acronyms and and abbreviations used in
the report.







SECTION 2
TEST GROUP STAFF ORGANIZATION

The organization of the MISTY PICTURE test group staff (TGS) is shown in
Figure 2.1. Test Group Staff duties were as follows:
2.1 TEST GROUP DIRECTOR.
a. Responsible for formulation of the MISTY PICTURE test program:

(1) Planning of the test to include objectives, financing, manage-
ment, scheduling, and defining all aspects of the test prog-
ram.

(2) Assist the Technical Director in preparing the scientific
experiment plan and testbed layout.

(3) Supervise the preparation of operational plans for the field-
ing, execution, and recovery phases of the program.

b. Responsible for fielding, execution, and recovery of the MISTY
PICTURE Program:

(1) Direct the fielding aspects of the program on-site to include
scheduling, construction, photography, and recording systems.

(2) Formulate and direct the safety and security plans for the
test series and appoint Safety and Security Officers.

(3) Plan, control, and report the expenditure of funds.

(4) Establish requirements for the direct logistic support.

(5) Coordinate details for the HE and TRS sources with the agen-
cies responsible for these technical functions.

(6) Prepares the Test Execution Report.

2.2 TECHNICAL DIRECTOR.
a. Responsible for formulation of the MISTY PICTURE technical program:

(1) 1In coordination with experimenter agencies and the Test Group
Director (TGD), modify as necessary the technical experiments
using current best practices in order to obtain the quality of
data required to achieve the objectives of Deputy Director
Science and Technology (DDST) approved goals.

(2) Prepare a detailed technical plan to accomplish the scientific
program and assist the TGD in preparing a schedule to assure
timely execution of the test.
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b.

(3) Evaluate the effect of safety restrictions on the achievement
of the scientific objective(s).

Responsible for fielding and execution of the MISTY PICTURE

technical program:

(1) Serve as an advisor on the TGS and support the TGD during
fielding.

(2) Supervise and coordinate the technical activities of the test
and advise the TGD concerning management of the technical
activities of the experiments in the field.

{(3) Monitor the state-of-readiness of the technical experiments,
monitor installation of experiments, and make recommendations
for adjusting the schedule as necessary.

(4) Evaluate the impact of funding schedules, test support, field
operations, and relationships with other agencies on technical
activities with the TGD and other staff members. Coordinate
with the DFTD and cognizant HQ DNA Project Officers.

(5) Formulate changes in the technical plan as necessary to
achieve the scientific objectives and approve minor adjust-
ments in the scope of the technical experiments. Coordinate
major changes or adjustments of funding levels with the TGD
and the cognizant HQ DNA Project Officers prior to submittal
to DFTD for approval.

(6) Monitor the construction and instrumentation of all experi-
ments, ensuring that all experimenters modifications conform
to current best practice.

(7) Review the Symposium and Project Officers’ Reports.

Responsible for the reporting of the technical experiment program:

(1) Prepare the pre-test Program Document describing the scien-
tific experiments on the test.

(2) Review the post-test Project Officer's Reports and resolve
technical changes with the author(s).

(3) Prepare the event Symposium Report.
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2.3

2.4

2'5

2.6

PROGRAM DIRECTORS.

Assist the TGD as required in planning and executing the MISTY
PICTURE test program in areas of assigned responsiblities.

Assist in developing the testbed design.

Develop operational, engineering, and administrative plans, as
directed.

Coordinate and monitor the activities of experimenters/agencies
during the planning, fielding, executing, and recovery of the test.

TEST GROUP ENGINEER (TGE).

b.

d.

Provide engineering support in the planning, fielding, executing,
and recovery of the MISTY PICTURE test.

Assist in the test site and testbed design and determine construc-
tion requirements and schedules.

Perform engineering design and construction management associated
with test site and testbed preparation, experiment installation,
and site recovery.

Coordinate the construction support effort.

INSTRUMENTATION ENGINEER (IE).

a.

b.

Perform instrumentation and cable planning and instrumentation
park management.

Coordinate requirements and oversee instrumentation support during
the planning, fielding, and execution phases of the test. This
will include determining experimenter requirements, configuring
instrumentation vans, designing cable 1layouts, performing cable
coordination functions, providing for instrumentation maintenance,
and laying out the instrumentation parks.

PROGRAM ANALYST (PA).

a.
b.
C.

Develop and maintain the event test schedules.

Prepare progress status reports as required.

Provide financial management for the event, including preparation
of basic testbed and reimbursable cost estimates, maintenance of
budget and financial plans, and cost accounting.




2.7

2.8

2.9

SAFETY OFFICER (SO).

a. Develop and coordinate preparation of event safety plans.

b. Overall coordination of approval and enforcement of safety proce-
dures for the Test Group Director and the Director of the Field
Command Test Directorate.

ADMINISTRATIVE NCOIC.

a. Perform all administrative duties required to support the event.

b. Perform as a Project Net Operator in Test Control during dry runs
and event countdown.

c. Act as the Test Group Staff Vehicle Control Officer.

PHETS MANAGER/NCO.

a. Plan and coordinate all construction, maintenance and logistics
support for all permanent PHETS facilities.

b. Maintain and account for all PHETS vehicles, equipment, and proper-
ty.

c. Monitor contracts vregarding all PHETS facilities, site
improvements, or property acquisitions.

d. Coordinate with WSMR for support from appropriate agencies (i.e.
maintenance, generators, communications lines, etc.)







SECTION 3
TEST REQUIREMENTS, OBJECTIVES AND PLANNING

3.1 TEST REQUIREMENTS.
The purpose of DNA sponsored HE simulation tests is to provide a testbed
for a simulated nuclear airblast ground shock and thermal radiation effects. The
airblast and thermal pulse environments are used to evaluate target response of
military and civilian structures, equipment, systems, investigate (study) phenome-
nologies, validate predictive techniques, and expand experimental data bases.
Recent HE test programs include:
a. PRE-DICE THROW - shaped charge development program at WSMR in
1974-5,

b. DICE THROW - 600 ton ANFQ surface stacked charge at WSMR in 1976,

C. MISERS BLUFF, Phase 1 - multiburst charge development program at
WSMR in 1977,

d. MISERS BLUFF, Phase II - 120 ton ANFO stack charge and six 120 ton
ANFO stacked charges multiburst test at Planet Ranch, AZ in 1978,

e. MILL RACE (MISTY CASTLE Series 1) - 600 ton ANFO surface stacked
charge at WSMR in 1981,

f. PRE-DIRECT COURSE - height-of-burst concept development program
using 24 tons of ANFO at WSMR in 1982,

g. DIRECT COURSE (MISTY CASTLE Series II) - 609 tons of ANFO, 166-foot

height-of-burst shot at WSMR on October 26, 1983, and

h. MINOR SCALE (MISTY CASTLE Series III) - 4740 tons of ANFO, 44-foot

radius fiberglass hemisphere surface shot at WSMR on 27 June 1985.

The current MISTY CASTLE test series was continued with the fourth test
in the series, MISTY PICTURE, detonated in May 1987 at WSMR. MISTY PICTURE was an 8
KT (scaled) nuclear airblast equivalent test using a hemispherically shaped charge.
3.2, TEST OBJECTIVES.

The primary objective of the test was to provide an airblast, dust
cloud, and ground shock environment for Department of Defense (DoD) sponsored exper-
iments. These experiments were designed to determine the response of tactica) and
strategic weapon systems, communications equipment, vehicles, and a variety of
structures to this environment. A secondary objective was to provide a thermal
environment (in addition to airblast) for several experiments.

9
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The principal experiment governing the size of the event was the Ballis-
tic Reentry Vehicle (BRV) fly-through experiment. This experiment required a dust
cloud environment large enough to test the BRV. Another major experiment was the
simulated precursed environment which was used to verify the response of various
Hardened Mobile Launcher (HML) models.

In addition to the basic blast, one series of experiments were again
used to measure the effects of a simulated nuclear precursor environment. These
experiments were placed under a helium-filled mylar envelope that enabled simulation
of a precursor.

3.3 TEST PLANNING.
3.3.1 General.

Initial technical support plans were submitted to FCDNA starting in May
1985. The first project officers' meeting (POM) was held in July 1985, the second
in September 1985. With the success of the 8 KT MINOR SCALE event and a strong
requirement to increase the yield for the next large scale high explosive test,
plans to expand the test site to accommodate a 16 KT for MISTY PICTURE were initiat-
ed. Hydro code calculations were performed for a 16 KT event. Airblast and ground
shock predictions were made for the larger event. Many experimenters were planning
for the larger event but in December 1985 when the project with the strong require-
ment for a 16 KT decided to cancel its participation on MISTY PICTURE the yield was
reduced to 8 KT. Headquarters, DNA sent letters in January 1986 requesting experi-
ment proposals from the appropriate US and foreign government agencies. The third
POM was held in June 1986 and the fourth in October 1986. Numerous additional
project officer meetings were held at the Permanent High Explosive Test Site (PHETS)
on the White Sands Missile Range (WSMR), New Mexico. Table 3.1 shows the of MISTY
PICTURE milestones. Figure 3.1 shows the MISTY PICTURE master schedule.

10
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Table 3.1. MISTY PICTURE milestones.

ACTIVITY DATES
Contracting initiated Dec 1985
Participation confirmation

letters to HQDNA 31 Jan 1986
Third POM 16-24 Jun 1986
Test bed construction begins Jun 1986
Fourth POM 14-17 Oct 1986
Experiment installation Jul 1986 - Apr 1987
BETS III Mar 1987
TRS installation/testing Jan - Apr 1987
MFP #1 29 Apr 1987
MFP #2 7 May 1987
Dress rehearsal 11 May 1987
MISTY PICTURE readiness 14 May 1987
D+60 meeting Jul 1987
Results Symposium Dec 1987

Two Operational Requirement documents (OR) were prepared and submitted
to WSMR by DNA (FTO). One was for the MISTY PICTURE event and the other for the
required aircraft support. These are included in Appendix B. The OR described
detailed support requirements requested from WSMR. WSMR approved the proposed site
for MISTY PICTURE and provided use of WSMR support facilities. The following
Operational Directives are contained in Appendix B:

0D96320A  MISTY PICTURE - 4880 Ton ANFO Event

0D96320B Project Tests

0096320C Ground Checks
Each OD defined the support WSMR Directorates were to provide to the MISTY PICTURE
effort. WSMR test coordination for MISTY PICTURE was provided by the National Range
Programs Directorate (NR-PD).

11
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Following the assignment of a MISTY PICTURE Test Group Staff (TGS), the
staff proceeded to arrange for support in the following areas:

Airblast and Thermal Measurements.

The Ballistic Research Laboratory (BRL) was selected to provide the free

field airblast measurements on the test site from 400 psi to .25 psi. They measured
the time-of-arrival, the amplitude, and the waveforms of the airblast overpressure.
Ground Motion Measurements.
The US Army Waterways Experiment Station (WES) obtained the free field
airblast induced ground motion data and documented the ground shock phenomena.
Charge Container.
The University of New Mexico Engineering Research Institute (NMERI)
provided the design of the container system. Molded Fiberglass of Pennsylvania

manufactured and erected the charge container.

ANFO Quality Control Booster Placement, and Pre-arming of the Charge.

The Naval Surface Weapons Center (NSWC), Dahlgren, Virginia monitored
the ANFO fuel o0il content, particle size distribution, and the net charge weight.
In addition, they supplied and installed the booster system and were responsible for
pre-arming the charge.

Lightning Protection.

The New Mexico Institute of Mining and Technology of Socorro, NM, under
contract to the Mission Research Corporation, prepared a study entitled "Lightning
Warning and Protection for the DNA High Explosive Testbed." Mr. Ralph Carroll, Jr.,
DNA, prepared and presented a paper on 20 November 1986 to DNA on the subject of
"MISTY PICTURE Lightning Protection Methods and Procedures." Dr. Robert L. Gardner
of the Mission Research Corporation prepared and presented at the same meeting a
paper, "Currents on Buried Wires."

Dust Devil Studies.

The following PHETS Dust Devil Studies were presented at DNA on 20
November 1986:

1. The “"MISTY PICTURE" Dust Devil Census, Preliminary Results, Phase 1,
Field Observation Program, 13 May - 21 August 1986, by Dr. John Snow, Purdue Univer-
sity

2. Dust Devil Study of WSMR, PHETS by John Peterson, NMERI.

13
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Arming and Firing.

Sandia National Laboratories, Albuquerque (SNLA), Division 7132, pro-
vided the charge arming and firing support. Firing cables, X-unit, and the  timing
and firing interface equipment were provided and exercised during each dry run.

Tech. Reps., Inc.

Tech. Reps., Inc., (TRI) in addition to fielding experiments shown in
Section 6, provided management and administrative engineering support including
safety engineering, analysis and documentation, preparation of engineering designs
and drawings which included site investigation, road, park, gaugeline designs,
drainage, electrical power, and experiment support designs. TRI's support included
a civil engineer, an electrical engineer (part-time), a safety engineer (part-time),
construction inspectors, draftsmen, and administrative assistance.

WSMR

WSMR provided photographic support, range security (SAC provided the
testbed security), construction equipment and personnel, ground and flight safety
support, logistical support, and public affairs assistance.

Cortez III.

Cortez 111 personnel dug the cable trenches, laid the cable, provided
surveying support, modified and installed camera pedestals and targets. They fabri-
cated and emplaced gage mounts, fabricated 20 metal boxes out of 1/2 steel for use
on the DPR, they installed the TRS units and backfilled the areas, then poured slabs
around the units. They did the trenching for the corregated metal pipe (CMP) and
backfilled around and on the dusty precursed radial (DPR). They provided labor
support for the installation of the trees. They installed zebra boards for the
camera backdrops. They provided labor support to the UK, Norway and Canada. Cortez
111 provide labors to support Boeing's efforts on the DPR and provided water truck
and drivers for lost contron on the test bed.

Gracon/UCEC.

Designed, fabricated, and installed the high pressure helium gas system
which was used to simulate the unique precursor shock wave simulating a nuclear
explosion shock wave. Speed of sound detectors were utilized to determine the
percent of helium gas present in each section of the dusty precursed radial.

3.3.2 Security.
Security concerns were significantly greater in MISTY PICTURE than on

14
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MINOR SCALE, DIRECT COURSE or MILL RACE. Approximately 25 percent (over 50) of the
experiments were classified either pre and/or post event. This required significant
operational security (OPSEC) planning prior to fielding, and positive security
controls on the test site before and after the event. These controls were provided

by the Strategic Air Command (SAC) Guard Force. Sixteen guard posts were set up as
shown in Table 3.2.

- - - o - - . - R e S S em e S G D W S A D R N GU G SR AR UR N D S L D N D N G ) M S GE S . e S e S P e e

Table 3.2. MISTY PICTURE guard posts.

Post A - WSMR/ARMTE

Post B - BRL/FET

Post C - ANFO/GZ

Post D - North Park (Access point)
Post E - South Park (Access point)
Post H - BMO/HML

Post L - VIPER Launch Site

Post M - BRV Launch Site

Post N - NAVY/NSWC

Post 0 - Observation Point

Post P - Roving Patrol - Daily Security Checks
Post R - Re-entry Control

Post S - Security Area/RTE 13
Post U - Stallion Range Control
Post V - Admin Park (Shot Day)
Post W - West Park (Access point)

- - - - et S P S TN P S D S A S P B R R Y R e A S YR D SR T S ) A A SR A G S S SR YR S M R S SR S W G W R G eR G =P G MR G e

The FCDNA CI detachment provided assistance during the entire OPSEC
effort by providing planning guidance to concerned experimenters.
3.3.3 Environmental Assessment and Archeological Survey.

The construction for the MISTY PICTURE experiments and the test bed
resulted in the temporary disturbance of about 480 acres of land. The effects of
the explosion included airblast, thermal, noise, ground shock, crater formation,
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ejecta, missiles, and chemical by-products. Damage or destruction of plants and
animals (mostly rodents and lizards) was restricted to within 1400 meters of GZ.
Ground level dust and other air pollutants from the diffusion of the explosion cloud
were well within the most restrictive air quality standards. No endangered species
were affected by the program. Known archaeological sites were not affected. Appen-
dix C contains the "Finding of No Significant Impact." A picture of the McDonald
Ranch (a National Site) on WSMR near the permanent high explosive test site (PHETS)
is shown in Figure 3.2.

3.3.4 Public Affairs Plan.

A Public Affairs Plan (Appendix D) described policies, objectives,
delineated responsibilities, and provided guidance for the conduct of public affairs
activities in connection with the MISTY PICTURE test. An Information Brochure
(Appendix E) was prepared and distributed to observers on shot day.

3.3.5 Safety.

A. Responsibilities.

The Assistant Director, for Testing (ADFFT), DNA has ultimate responsi-
bility for the safety of all operations, personnel, and equipment on DNA conducted
tests. The Safety Program was the responsbility of the MISTY PICTURE Test
Group Director (TGD). The Test Directorate Safety Engineer implemented Test Direc-
torate Safety Programs and was responsible for coordination of all MISTY PICTURE
safety issues with the Chief, Safety Office, WSMR, for the TGD. Appendix F shows
the MISTY PICTURE Safety Plan Supplement.

Each agency was responsible for:

1. The safe conduct of its operations at WSMR.

2. Coordination of hazardous activities with the TGD to prevent jeop-
ardizing other experiments and their equipment.

3. Reporting of all accident(s) to the TGD.

4. XKnowledge of, and compliance with, the MISTY PICTURE safety require-

ments.

5. Preparation of Safety Standard Operating Procedures.

B. General.

A variety of hazards existed on the MISTY PICTURE test bed. The hazards
generated were minimized by cooperation between agencies, ensuring all personnel
were briefed, and by exercising sound judgment in working with hazardous items. In
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addition to these hazards, there were natural hazards which existed because of the
locale and environment. Section 3.3.5 (C) identifies the more serious hazards that
could have been encountered on the MISTY PICTURE testbed.

C. MISTY PICTURE TEST BED HAZARDS.

This event involved hazards which were unique to the type of burst
simulated and to the different types of experiments which made up the testbed
layout.

Table 3.3 summarizes the hazardous operations which were identified for
this event. Specific safety Standard Operating Procedures for each operation were
approved by the DNA and WSMR Safety Offices. Applicable portions of the approved
SOP's were posted conspicuously at the site of each operation. Table 3.4 presents a
summary of hazardous materials included in the testbed.

18




*PAJIN0IIA W)Y 04IZ IR padij

Yo30M D439 puR IjuydN
-044d q| 2 YIim Youd s|eq

14a ‘79 woay ,001-05 PIde(d si(eq bugmog € 3Ix buj imoq ©309fa 1040454348 01 329(8 d4uyda04hd 2928 8-4
*329449 U} o603 10A 46}y LRudIu}
nyL Sa4NPIdoAd (0}I9dS “SISIY wOLIRAQLLR) 2 3d aqny Ava-X AY O XA Aoa-x $03J4IS 0.8 -3
*S340 03 diys pue
oML ‘K334b33UL J4NSUI ‘JOysisod ‘pag $324Nn0S y-
S0 3533 VO PI|LRISU} LIIUN PALOTS SAZUNOS 4 | +O% 000T yaim sabneb 3seq g suojeys abneb 3seyg 105¢ 9-4
304n0S
*JUIAI Bupanp paqysad uo43nAu pue eumieb y3im abneb
S uo 30u *304$350d pue -aad pIsn abney £ ¥ A3SUIP-IINSIULONW 3IWSANS JI|XO4L UOICZ{aIORARYD (405 [T1(8B G~4
*paqISIY 339dsuy
‘waysAs 330s-304s350d pawuw pue
INSN dn paxooy WIISAs Ry ‘pILLeISU} S403 WIISAS PV 03 PaIdduuod uojjeuolap m,..
JYINS -QUOIIP “umopiuncd BujJaiy Jo Juud sy 2 X $4030U033P pUR $493500Q-QNS H-HD pue ‘Sujwar ‘Bujmie-3agd -4
*A3URIU0D bavyd
$se 643Gty Y3 APySuy pILLeISU} 3q saup| UL | dwd
JNSN LLbM SBUL|L J004 PuR 4335009 |0300 3y 2 2°3'x 2024 ¥ ‘4935009 10320 Q| O1E 433500Q uiey €-4
(Aauabe bujpaseq) 04Nv
SIA4STLdx] *s43ddoy ‘SJ03RAd (I ‘S43bne (D}j3043 0w 03 IS U0 {10 [P uojjieaddo
p4epoon 9043 Aavady buj|puey OINY piepumys € X YN Paxiu 04T LU W LUOWY ued Bujxjw 0dNy -3
*speo| Aavay
Y3 im Bujaaanaues tayblay 3@ Dbujxuom spunod 098z Y3 im
sse (649944 /5329€q0 Buj (e} wO4j PJRZRY [BUUOS SU0L3I9|aS aued 4Im0| S3jHL 42uje3uod Ibdaeyd
pIpiLoW ~43d ‘U0}304ad0 UOLIINUISUOD AOfel 2 o) (ej4de fquawdinda pazueydon $se1643q)3 j0 A quwassy -4
Anudby SJUWM0) 3504 duad paezey paezey uoj3eadd) jo woy3diudsag °oN *ON
ss¥() adA} *dx3 xauuy
pavzey YN
"suojjeaado spaezey JYNLIIA ALSIW °€°€ 3lqel




*R40 UMOPRO(q 3504 U}

Japmod woe|q ‘sqpnbs

saayoune| In0ws 0022

48 P4} ¥ LIPA S48YOuNe| |4} jows 2 X
s} seb wny Iy Iunssaad
NOIVED by wouy pRLLES 3Q LL4M 3001IAUD 4R 1AW £ 9 wn |13y dunssdad ybiH seb aunssaud ybiH 00s8  S1-4
3348 *swa3sAs jo Bujjes 30qsisod uabhAxo pindyy
191¥S ‘$3593 waom ‘SuRISAS / JO Bujdjadas 2.3°39 uabo4pAy pue uIbAx0 SNOISEYH SYlL 90¥6  HI-4
*Aep-Q 03 4o}ad SARp duyy
YINS 6u)3483s PAIINPUOD 3G (1M SIONS F X SQL 00§°S2 19303 03NV udvaboavqoudin 81ve E1-4
$qL 000€ St
jue|iddoad 403091100 ISNQ 930}
$qL 0002% S}
JuRiiadosd 42}4u493-50|0) 030)
$39%204 40323109 ISAG 02
S|RA4IUY pIuaabbels @ $40300 JINI0L JBjA4d] ¢
YNGOH 104$350d pady) 3Q (Lim $SIAN0Y 2 X $4030W 334304 SO0 ¥ subnoay3-ALy A¥g 0158 214
224n0s
*3udad bujanp poqisdn Uo4INU pue emeb y3jm abned
SN U0 Jou $30ys3s0d pue -dud pasn abney £ ] AL ISUIP~-ANIS |0 IOVJANS LI |XO0A) UOLIRZ {ANIVIRYI [0S 6E9T  TT-4
*JUINIIE (dER 433500G 4340
SRONUY (NG I430ednud W04 Jdu)NIN0D
IRy ] s5v(643G)) 0IU) PIPRO| 3Q LLIA OINY / X 04NV jO Suol} 088Y uo§INAISUOD IB4uRYD) GEE6  OT-4
*SLRIJudYd
Wyl 439043 JO IS} 405 6-3 XIUuy IS ] 1 S{EI WY 234X03 SNOJJRA $4304% 1] $68 6~3
KIuaby SIUIMN0) 3S0d ddd PIRIEH pdRZEY uojIRAIAQ 3O u04IdIaISAg “ON "ON
ssei) ?dk) *dx3 xauuy
_DARIRM YN0

‘€°¢ dlqel

"(Papn(2u0)) suoijesado spaezey IYNLII4 ALSIW

20




rIIIIIIlIlllIIllIllIIIIllllllIlllIlllIllllllllllllllllllllllllllllll-------r—-

Table 3.4. Hazardous materials summary.

Type of hazard Quantity Location Duration of Hazard

EXPLOSIVES

ANFO 4880 tons GZ Hemisphere loading -

‘ shot

OCTOL (75/25 HMX/TNT) 310 1bs GZ Hemisphere loading -
shot

CH-6 1/2 1b GZ Hemisphere loading -
shot

TC-234 Detonators (4):

PETN 1000 mg GZ Final arming - shot
RDX/EXON 15,54 gm GZ Final arming - shot
FCoC (4) 240 ft GZ Hemisphere loading -

shot
Pyrotechnic (40% mag/ Install late time -
60% teflon) 20 1bs Ejecta pads recovery
Electric Matches 160 mg Ejecta pads Install late time -
’ recovery
RADIATION
Promethium 147 4000 mCi Exps 7501-5 Late time-recovery
Cesium 137 (2) 8 + 1 mCi Test bed Used preshot
Americum 241 (2) 40 + 10% mCi Test bed Used preshot
X-Ray tube 3 kV/634 roentgen/ Exp. 8704 Calibration and
hr during shot

PRESSURE GAS

Nitrogen (32) 255 cu ft (4)/TRS First field test -
@ 2500 psi postshot
Heljum 24 trucks Precursor Helium bag deployment
postshot
21
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EXPLOSIVES
Propellant

Propellant
Black powder
CIL electrical squibs

ANFO

12000 1bs
3000 1bs
80 mgs

20

3000 1bs/test
2 tests/day
2500 1bs/test
(D-day)

BRV Launcher
site

Dust
Collector

Forest blow-
down site

Forest
blowdown

Microbaro-
graph site

Table 3.4. Hazardous materials summary (Concluded).

Type of hazard Quantity Location Duration of Hazard

FLAMMABLES

Hydrogen (7) 300 cu ft (1)/TRS First field test -

@ 2500 psi postshot

Oxygen (7) 250 cu ft (1)/TRS First field test -
postshot

LOX (7) 275 liters (1)/TRS First field test -
postshot

Diesel Fuel Numerous vehicles Testbed Positioned late-time -

postshot inspection &
removal

Launcher loading -
zero time & 5 min.

Launcher loading -
zero time & 5 min.

Launcher loading -~
postshot

Launcher loading -
postshot

Three days prior
to event - D-2 min
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E Hazardous operations are summarized below:

1. Explosive Charge Container. The container was a segmented fiber-
| glass hemisphere 44 feet in radius. The base of the hemisphere consisted of 24
identical segments and the top (or cap) consisted of 12 segments as described in
Section 4.3 of this document. Individual segments were erected by a special hy-
draulic fixture, bolted together, and sealed with an additional 1/4 inch fiberglass
patch on the inner and outer surfaces along each joint.

2. ANFQ Mixing. A mixing plant to add diesel oil to ammonium nitrate
to make ANFO (blasting agent) was set up on the Northern Range, WSMR, and is de-
scribed in Section 4.4 of this document.

3. Explosive Operations. See Section 4.5 of this document.

4. Booster System/Pre-Arming. See Section 4.5A of this document.

5. Blast-Gauge Stations. Ten blast-gauge stations were installed on
two radials of the MISTY PICTURE testbed. Each station incorporated a beta densito-
meter gauge, Amersham Corp. promethium-147 beta source, 500 mCi. The beta densi-
tometer gauges were calibrated and used to measure the blast wave density. A no
access area was roped off around each blast-gauge station and posted with radiation
warning signs visible to personnel approaching from any direction.

6. Pyrotechnic Ejecta. Ten bowling balls were placed on the testbed.
Five were buried at a depth of 5 feet at ten-foot intervals starting 50 feet from
the edge of the hemisphere, and five were buried at a depth of 2 feet at ten-foot
intervals starting 60 feet from the edge of the hemisphere, were placed on the
testbed. Each ball contained approximately two pounds of a 40% magnesium and 60%
teflon pyrotechnic wax based mixture which was initiated by an Atlas M-100 Electric
match containing 16 mg of Class C pyrotechnic material. The pyrotechnics were fired
on test runs and at event zero time through the timing and firing system (1/2 amp,
50 mv signal). Storage, handling, and transportation was in accordance with explo-
sive regulations. A limited access zone was established during tests and final
installation of devices.

7. Streak X-Ray. A Kevex X-ray tube, 631 roentgens/hr at one meter, 30
kV with a current of 9-10 ma was emplaced in an underground vault on the testbed
with two sails projecting above ground level. The X-ray source transmitted from one
sail to detectors on the other sail. Sails were 4-6 inches apart. The area was
roped off during calibration.
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. 8. Soil Characterization. A soil test gauge, Troxler soil characteri-
zation gauge with 8mCi Cesium-137 and 40mCi americum-241 sources, was used pre- and
post-shot to take soil samples.

9. Inert Tracers. Various tracers ranging in quantity from 0.5 Kg to
450 Kg were either buried or placed on the surface at predetermined ranges from GI.
Cloud samples were taken post-shot to determine mass of the lofted soil. Both pre-
and post-shot measurements were taken.

10. BRV Fly-throughs. Four two-stage rockets were launched to propel
four separate Ballistic Re-entry Vehicles through the dust cloud between T+47 sec-
onds and T+84 seconds. The BRV's were tracked by ground radars and recovered by
helicopter post-shot. A total of 12,000 1bs of Class B propellant was involved.

11. Microbarographs. Six MB calibration tests were fired prior to
event day. Each test consisted of three explosive charges, two of which were 250
1bs of ANFO and one which was 2500 1bs of ANFO. On event day three 2500 1b charges
were fired. The charges were fired from the SNLA (B-43) trailer positioned in the
T& park.

12. High Pressure Gas. The precursor radial had mylar envelopes filled
with helium. High pressure helium flowed from a bank of trucks through an under-
ground piping system into the mylar envelopes.

13. Smoke Launcher. Thirty-six smoke trail launchers were used to
produce smoke tracers for photogrametric flow velocity measurements adjacent to the
tree locations for forest blowdown. The launchers consisted of an outer and inner
plastic pipe attached to a metal stake. The inner plastic pipe contained a squib
and black powder. The tracer material consisted of carbon black and magnesium oxide
or titanium oxide. The inner pipe was projected to a height of about 50 feet.

14. TRS Operations. Six Thermal Radiation Source (TRS) units were
lTocated on the test bed and are described in Section 1.4 of this document. Military
vehicles and other equipment were located along the west and south radial between
1720 feet and 3500 feet from GZ. Some of these test articles contained diesel fuel
to run their engines during the test. The diesel fuel in the test articles requir-
ing TRS support did not ignite.
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15. Tracer Compounds. All tracer compound hazards associated with
MISTY PICTURE are shown below in Table 3.5.
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Table 3.5. Tracer compound hazards.

Tracer Compound Quantity Location

In203 3.6 kg In charge 0.5 m above booster

Tb203 17 kg In charge 0.5 m above booster
Re04N(C7h15)4 3.5 kg In charge dispersed in ANFO

RuC13 3 kg At 1-in depth on 48-ft radius from GZ
SeQ2 100 kg At 4-ft depth on 48-ft radius from GZ
Mo03 285 kg At 1-in depth on 65-ft radius from GZ
Ta205 50 kg At 4-ft depth on 65-ft radius from GZ
CsCl 140 kg At 1-in depth on 85-ft radius from GZ
HAuC14 .3H20 0.5 kg At 2-ft depth on 85-ft radius from GZ
W03 80 kg At 4-ft depth on 85-ft radius from GZ
DTTC (3,3'-Diethyl-

thiatricarboncyanine lodide) 1 kg Co-located with HauC14.3H20

Oxazine 725 1 kg Co-located with 12

Rhodamine 590 1 kg On surface on 250-ft radius from GZ
Coumarin 540A 1 kg On surface on 1000-ft radius from GZ
Coumarin 503 1 kg On surface on 2000-ft radius from GZ
Coumarin 450 1 kg On surface on 3000-ft radius from GZ
P-Terphenl 1 kg On surface on 4000-ft radius from GZ
3.3.6 Aircraft Operations.

Table 3.6 gives an overview of the aircraft that participated in the
MISTY PICTURE Event. Figure 3.3 shows the time versus altitude for the aircraft.

25




EXP # A/C TYPE
8510 UH-1 (U)
8500 CES 180
8500 Cv-580
3700 BOE 105(H)
8500 CES 180
8500 RF-48
8500 ov-1D
9030 RF-48
8511 Beach
8530 WB57F
8500 RF-48
8500 u-2

8510 UH-1 (H)
8500 F-14
8500 SR-71
8500 ov-1D
3500 B-52

8500 LEAR
8500 RF-4C
8500 CES 180
8530 WB 57F
8511 Beach
3500 B-18
8500 F-14
8510 UH-1 (H)
8500 CES 180
8510 OH-58 (H)
8510 OH-58 (H)

OBJECTIVE

Search
Photo
Radar

IR Imagery
Photo

SLAR

SLAR & Photo
Photo

Dust Sam.
Dust Sam.
Photo
Photo
Search
Photo
Photo
Photo
Damage Ass.
Photo
Photo
Photo

Dust Sam.
Dust Sam.
Damage Ass.
Photo
Search
Photo
Search
Search

ENTRY TIME

T-44 hrs.
T-24 hrs.
T-1 hrs.
T-30 min.
T-30 min.
T-10 min,
T-10 min.
T-5 min,
T+5 min,
T+10 min.
T+45 min.
T+1 hrs.
T+1 hrs.
T+65 min.
T+1.5 hrs.
T+1.5 hrs.
T+2 hrs.
T+2 hrs.
T+3.25 hrs.
T+3.5 hrs.
T+4 hrs.
T+4 hrs.
T46 hrs.
T+11 hrs.
T+20 hrs.
T+1 to 2 days
T+48 hrs.
T+68 hrs.
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Table 3.6. Overview of aircraft participation.

EXIT TIME  FLIGHT ALT.
T+54hrs. 5,500 MSL
T-22 hrs. 4.8-7.6K MSL
T+5 hrs. 24 .8K MSL
T+1.5 hrs. 6K MSL
T+10 min. 20K MSL
T+15 min. 9.8-6.4K MSL
T+10 min.  10-15K MSL
T+l min. 27K MSL
T+1.5 hrs. 6-22K MSL
T+1 hr. 1500 MSL
T+60 min.
T+1.3 hrs. 60+K MSL
T+5 hrs 5500 MSL
T+85 min. 6.5k MSL
T+1.6 hrs. 60+ MSL
T+115 min. 6.4K MSL
T+3.25 hrs. 9K-5.7K MSL
T+3 hrs.
T+3.75 hrs. 12.1-9.6K MSL
T+5.5 hrs. 4.9-7.7K MSL
T+5 hrs. 45-10K MSL
T+8 hrs. 6-22K MSL
T+7.2 hrs. 9K-5.3MSL
T+11.5 hrs. 6.4K MSL
T+30 hrs. 5,500 MSL
4,9-7.7K MSL
T+54 hrs. 5,500 MSL
T+72 hrs. 5,500 MSL
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SECTION 4
EVENT DESCRIPTION

4.1 LOCATION.

The test was conducted at White Sands Missile Range (WSMR), approxi-
mately 20 miles (30 km) south of the northern boundary (see Figures 4.1 and 4.2) at
the Permanent High Explosive Test Site (PHETS). Ground zero (GZ) was 500 ft. south
southeast of the MINOR SCALE GZ as shown in Figure 4.3. This location allowed for
the reuse of nearby roads, instrumentation parks, instrumentation radials, and most
of the diagnostic camera bunkers.

The airblast at the instrumentation parks was too strong for the stand-
ard instrumentation trailers. Therefore, two things were done for MISTY PICTURE.
Eleven hardened bunkers were placed between the 3 and 10 psi overpressure levels to
allow remote digital recording. Bermed structures similar to quonset huts were
placed at the instrumentation parks for analog recording. These structures were
large enough to contain two instrumentation trailers each. The trailers and bunkers
were configured to operate remotely; i.e., they were unmanned. Digital recording
was increased from the 800 channels used on MINOR SCALE to approximately 1450 for
MISTY PICTURE. An additional 300-400 channels were analog recordings.

The closest manned site was the Timing & Firing (T&) park, approximate-
ly 11,200 ft. west of GZ. This is where the timing and firing trailer was located.
Some other manned instrumentation trailers, such as the TRS and helium flow and
control trailers, were also located there.

The administration park for MISTY PICTURE was located on the northeast
corner of the intersection between Route 7 and Route 20, approximately 24,000 ft.
from GZ.

4.2 TESTBED.

The MISTY PICTURE testbed consisted of four instrumented radials (one
precursor radial, the North radial, the West radial, and the South radial) as shown
in Figure 4.4, There was one unmanned instrumentation park, a timing and firing
park, and an administration park. About 200 experiments were located on the test-
bed. Figure 4.4 shows the layout of the major experiment groups.
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Figure 4.1. Test site location.
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4.3 CHARGE CONTAINER.

The container was a segmented fiberglass hemisphere 44 ft in radius.
The base of the hemisphere consisted of 24 identical segments and the top (or cap)
consisted of 12 segments as shown in Figure 4.5. A cross section of each segment
can be described as follows: the bottom third of the bottom segment was 1/2 inch
fiberglass, 3 inches of cardboard, and 1/2 inch fiberglass. The middle third of the
bottom segment was 3/8 inch fiberglass, 3 inches of cardboard, and 3/8 inch fiber-
glass. The top portion of the bottom segment was 1/4 inch fiberglass, 3 inches of
cardboard, and 1/4 inch fiberglass. The top segment was 1/4 inch fiberglass, 3
inches of cardboard, and 1/4 inch fiberglass. Individual segments were assembled by
placing a field fiberglass lap joint varying from 1/2 inch to 1/4 inch in thickness
on the inner and outer surfaces along each joint and fiberglass bolts added for
additional strength (see Figure 4.5). Originally, the 24 segments arrived at WSMR
from the manufacturer in January 1987. They were returned to the manufacturer
because of design and manufacturing discrepancies. The final configuration was
returned to WSMR late February and erection was completed on 22 April 1987.

The entire structure rested on a wooden, circular frame that sits on 25
vertical, buried, wooden piles. The interior ground area was covered with a mylar
sheet to prevent ground moisture from getting into the ANFO.

4.4 ANFO MIXING.

The charge consisted of 4685 tons (4436 Mg) of ammonium nitrate fuel oil
(ANFO) poured into the fiberglass hemisphere. The ANFO was manufactured as a small
prill of ammonium nitrate, similar to lawn fertilizer. The fuel o0il was then mixed
with the prills, creating the ANFO.

A mixing plant to add the diesel oil to ammonium nitrate (blasting
agent) was set up on the Northern Range, WSMR. The mixing plant is located 1.45
miles east of Route 7 on Route 20. Fuel o0il delivered to the mixing plant in trucks
was discharged from an elevated tank into the auger. The ANFO was gravity loaded
into trucks from the elevators for delijvery to the hemisphere at GZ. The ANFO raw
material at the mixing plant was limited to 100 tons of ammonium nitrate and 100
tons of diesel fuel oil.
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Figure 4.5. Charge container.
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4.5 EXPLOSIVE OPERATIONS.

After completion of the fiberglass container and prior to ANFO loading,
the booster charge was emplaced at ground level in the center of the hemisphere
fiberglass container.

A. Booster System/Pre-Arming. The MISTY PICTURE booster system,
supplied by NSWC, consisted of a 25-inch diameter OCTOL (75/25 HMX/TNT) hemisphere
main booster weighing nominally 310 pounds and containing two CH-6 sub-booster
pellets. Four 60-foot aluminum sheathed, flexible, confined, detonating cords
(FCDC) transfered detonation from the exploding bridgewire detonators to the OCTOL
hemisphere. Prearming consisted of placing the OCTOL hemisphere and sub-booster
assembly inside the fiberglass hemisphere prior to ANFO loading. The FCDC lines
were pre-positioned inside container during assembly and exited the hemisphere
through the bottom and were tied off once the detonator holders were attached.

B. ANFO Loading. 4685 tons of ammonium nitrate-fuel oil mixture (ANFOQ)
were loaded into the 88-foot diameter, honeycombed, fiberglass hemisphere. The ANFO
was delivered to the test site in bulk form from the mixing plant in hopper trucks
as shown in Figure 4.6. At GZ the ANFO was pneumatically discharged into the
hemisphere. Two workmen inside the hemisphere, wearing self-contained breathing
apparatus, distributed the ANFO to ensure uniform distribution. This process
continued until loading was terminated. The entire loading operation required
approximately 10 days to complete. Loading was conducted during daylight hours.

ANFO quality control was monitored by personnel from the Naval Surface
Weapons Center (NSWC). Samples of ANFO were taken from each load and analyzed for
fuel oil content and particle size. Each truck load was weighed on a platform scale
to track actual charge weight. Particle size and particle size distribution are
important for both charge density/weight results and ANFO sensitivity.

C. Arming consisted of attaching the four TC234 detonators to the
detonator holders at the end of the FCDC lines and enabling the Arming and Firing
(ASF) System. The detonators and firing system were designed, supplied, and
operated by Sandia National Laboratory, Albuquerque (SNLA), Division 7132. Four
pre-positioned 300-foot "“C" cables, pre-positioned in the structure, attached the
detonators to the X-unit located on the test pad. This unit was connected to the
ASF system located in the T&F Van, approximately 11,200 feet west of the MISTY
PICTURE GZ, in the T&F Park. The A&F system consisted of an arming panel with an

36




PR

>

s

L,
i rﬂww..
sent

o

*jued oJiNy

YA
.«.a,ﬁ, 2

'3
b2

‘9°p aunb 4

1334 000

01 0008




_»

“Arm/Safe" key switch and monitor 1ights, a high voltage panel, an interlock panel,
two power supplies, and a cable lock box with key. The system was locked out until
after final arming by the two keys in the system.

4.6 SPECIAL ENVIRONMENTS.

4.6.1 Thermal Radiation Source (TRS).

A policy decision by HQDNA was made in October 1984 that a TRS environ-
ment would be provided as part of the basic test environment for approved experi-
ments. At the MISTY PICTURE Experiment Proposal Review, requirements to field seven
TRS units were identified and approved.

The characteristics of the TRS field units are as follows:

Radiant Power: 60-100 MW/nozzle
Spectrum: 2600 K Quasi-grey body
Maximum Flux: 55 cal/cmz/s
Duration: 0.6-5.0 s
Nozzle Spacing: 1-5m
LOX pre-cooldown: A1l nozzles

4.6.2 Precursor.

The precursor simulated effects of a thermal ground layer on blast wave
propagation. The thermal flash from a nuclear device heats the ground and surface
air near the point of detonation. This blast wave travels through the heated
surface air faster and creates a precursor on the shock wave near the surface of the
ground. The precursor simulated this environment by providing a two-foot high layer
of helium gas contained beneath eight mylar envelopes. The envelopes covered a
total area of approximately 400 feet wide by 900 feet long as shown in Figure 4.7.
Since pressure waves advance faster in heljum than in air, the shockwave moved
faster in the helium environment and produced a simulated precursor. The first
envelope began 404 feet from GZ. The ground surface beneath the envelopes was
covered with one to three inches of specially prepared dust. The side of the
envelopes were anchored to prevent excessive helium loss. Sixteen experiments were
designed to measure the properties of the precursor.
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SECTION €

TECHNICAL SUPPORT

5.1 EXPLOSIVES.

Amonium Nitrate and Fuel Qi1 (ANFQ) was the explosive used for MISTY
PICTURE. The total weight was 4684.7 tons of ANFO. Summary information on density,
ANFO density and ANFQO density distribution, and sieve data is summarized in Table

5.1. Figure 5.1 shows the ANFO being tested. Figure 5.2 shows the octgol booster
in place in the fiberglass container.

5.2 PRECURSED RADTAL.

The tnermal precursor was designed to simulate the effects of a heated
ground layer on the blast wave propagation. The thermal flash from a nuclear device
heats the ground and the surface air near the detonation. The blast wave travels
through the heated surface air faster and creates a precursor on the shock wave near
the surface. The thermal precursor was to simulate this environment by providing a
thin surface layer of helium gas at the time of detonation. Since pressure waves
advance faster in helium than in air, the shockwave will move faster in the helium
environment and produce a simulated presursor. The helium was contained beneath
eight mylar sheets. The sheets will cover a total area of 400 feet wide by 900 feet
long. The front sheet began 404 feet from ground zero. The sheets were positioned
two feet above the specially-prepared dusty surface. The side of the sheets were
buried in the ground to prevent excessive helium loss. The site plan for the bag
Tayout is shown in Figures 5.3. A sketch of the bag deployment concept is shown in
Figure 5.4 and 5.5.

5.2.1 Bag Evaluation Tests (BETS) III.

BETS III, a checkout of the helium control system took place in February
1987. The spare bag from MINOR SCALE was used for this exercise. The results meet-
ing was held at PHETS on 10 April 1987.

5.2.2 Dust Devil Study.

A program was developed by Dr. Snow of Purdue University to develop Dust
Devil forecasting criteria for the PHETS area. A copy of his Dust Devil Census
study for MISTY PICTURE is given in Section 33 of the MISTY PICTURE D+60 Report.
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Table 5.1. Notes on MISTY PICTURE Loading Summary Table,

*Measured Fuel Oil Content {both Plant and GZ) have been corrected to
incorporate recalibration of analysis procedures

Apparent Fuel Oij content= weight of fue| oilweight of ANFO
Weighted averages use weight of load as the weighting factor

Weighted apparent fuef oil contentstotaf weight of fuel oiltotal weight of ANFO

N
MISTY PICTURE PRILL DENSITY DISTHIBUTlON MISTY PICTURE ANFO DEN$ITY DISTRIBUTIO

Based on manufacturer's supplied

50

25

L

8

FREQUENCY (%)
8

FREQUENCY(%)
@

10 L]
s b
o 2 _”.i..‘.‘_ 62.02-.03 .43 04 04- 55 .06-. 08 . 98-07 57-80 08 00 3% WO
,75~.78.18-.77.17-.70.7l~.70.70-.00.00-.81.”-.l o @0)
DENSITY RANGE (grec)
MEASURED MISTY PICTURE ANFO DENSITY MISTY PICTURE SIEVE DATA
{Based on sampies taken fom each bad) ©
0.90 e
L Aatruge denglly « 0.98 picc 2 -
deviations0 02 s Py
c.08 S g %0 -
- P a
o & T
20
§ o § s
{ 3
082 10 .
% At .
s 128 150 173 ! Aot N
’ ®o® o::u;:n * ° & 8 10 12 14 16 20 35 PAN
t
SIEVE NUMSER

42




Figure 5.1. Field Testing of the MISTY PICTURE ANFO.

Figure 5.2. The MISTY PICTURE octyol booster in place.
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5.2.3 Lightning.

The following sensors were lost because of lightning strikes on the
PHETS test site for the three tests shown:

Sensors

Lost
DIRECT COURSE - 26 October 1983 274
MINOR SCALE - 22 June 1985 135
MISTY PICTURE - 14 May 1987 102

The 102 sensors for MISTY PICTURE were lost during a 1lightning storm on
12 May 1987. Prior to the storm fewer than 10 sensors were lost. Eighty-five of
the damaged sensors were replaced and operational at shot time on 14 May 1987.

5.3 INSTRUMENTATION.

For MISTY PICTURE, eleven hardened bunkers were placed near the charge
between the 3 and 10 psi overpressure levels to allow remote digital recording of
the various sensor outputs. In addition to the hardened bunkers, there were four
instrumentation parks generally aligned with the cardinal compass directions. At
each of the parks is a bermed structure similar to a quonset hut which houses a
Recording Oscilloscope Sealed Environment System (ROSES). (The ROSES name comes
from the use of this unit at the Nevada Test Site.) This unit was used primarily
for Timing and Firing purposes. At the West Instrumentation Park was also located a
large trailer used to record analog data. Both of these units were placed inside
the bermed structure.

The recording facilities at both the bunkers and parks were configured
to operate remotely. They were unmanned. The closest manned site was the old
DIRECT COURSE administration park, which was used for the MISTY PICTURE Timing and
Firing (T&) Park. For MISTY PICTURE, the Defense Nuclear Agency provided 1365
digital channels and 243 analog channels for experimental data recording. All of
the digital recordings were made at the bunkers. Some other manned instrumentation
trailers such as the Thermal Radiation Simulation (TRS) control and helium control
trailers, were also located at the T& Park. This park was about 11,200 feet west
of the GZ and was exposed to about 0.7 psi overpressure.

The Administration Park of MISTY PICTURE was the same as for MINOR
SCALE, located on the northeast corner of the intersection between Route 7 and Route
20. This is northwest of MISTY PICTURE GZ. Co-located with the Administration Park
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is the Playback Park. This trailer with its uninterruptable power supply (UPS) was
located on the North edge of the Administration Park.

At the Playback Park all the digital data were collected from éach of
the bunkers within minutes of the detonation at GZ. This was done by the use of
fiber optic links to each bunker which transmitted the digitized data from each test
channel digitizer to a VYAX computer located at the Playback Park. Table 5.2 shows
the instrumentation allocation and readiness as of 1630 hours, 28 April 1987.

5.4 DIAGNOSTICS.
The diagnostic measurements used to record the environment produced by
the MISTY PICTURE are described in the MISTY PICTURE Program Document and the re-

sults will be recorded in the MISTY PICTURE Symposium Proceedings. A brief summary
of the diagnostics fielded is as follows:

Charge Detonation To obtain high-speed data on charge
Optics detonation.-DRI

Shockwave Optics To photograph the advance of the shockwave along
the north, west, and south radials.-WSMR

Shockwave Overview To obtain data on vertical shockwave

Optics environment.-WSMR

Ejecta Optics To create a data source of natural ejecta from
surface GZ and the crater.-WSMR

Dust Cloud Qptics To obtain data on dust cloud formation.-WSMR

Aerial Optics To obtain optical image data of late fireball and

early shockwave propagation.-WSMR

Free Field Airblast To record the TOA amplitude and waveshape of
airblast overpressures.-BRL

Ground Motion To measure the vertical and horizontal ground
motion environment on the west radial.-WES
Charge Time of To provide information on symmetry of detonation
Arrival Diagnostic and ANFO explosive characterization.-AFWL
System (TOADS)
5.5 PHOTOGRAPHY.
5.5.1 Technical Photography.

WSMR provided the majority of the technical photography in support of
experiments. WSMR was able to support all experimenter requirements. DRI, TIC and
the government of Norway fielded experiments in which they provided their own tech-
nical camera support. WSMR provided support for all other experimenters.
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Table 5.2. MISTY PICTURE instrumentation allocation and readiness.
(28 April 1987) 1630
EXP'T # CHANNEL # AGENCY EXPERIMENT TITLE
WB-1 190 Channels
4100-10 = 160 Ch NWEF Parked & In-flight Aircraft
7550 = 4 Ch CAN VALHAL, Can Resp TRS#B
9402 A& = 16 Ch BFEC TRS Calorimeters (T-4s,7-30s,T7-15s)
9404 = 10 Ch WES TRS Blast Environment Evaluation
WB-2 150 Channels
6030 = 60 Ch BDE HML Full Scale Model
7005-30 = 40 Ch NMERI UK, Scaled Reinforced Concrete Box
9210 = 50 Ch WES Free-field Ground Motion
WT-1 100 Channels (Analog)
1010-15 = 21 Ch BRL Natick Shelters on Vehicles
2129-70 = 22 Ch BRL Foreign Equipment Test (FET)
7300 = 4 Ch BRL Swedish Buried Commun Shelter
9120-2 = 53 Ch BRL Free-field Airblast
NB-1 117 Channels ??7?
1635 = 18 Ch WES 18 Man Shelter
2200 = 40 Ch BRL Forest Blowdown
7090 = 5 Ch BRL UK Whiplash (Fuel System)
9120-3 = 54 Ch BRL Free-field Airblast
SB-1 100 Channels
1335-76 = 100 Ch WSMR U.S. Army Equipment
SB~-2 98 Channels
4015 = 22 Ch BRL NSWC Radome
8750-L = 1 Ch BRL Surface Static Gage
9120-1 = 43 Ch BRL Free-field Airblast
9402 = 32 Ch BFEC TRS Calorimeters
SB~3 60 Channels
1300-15 = 60 Ch WSMR U.S. Army Equipmert
EB-1 153 Channels
3405,07 = 147 Ch BOE BMO HML Models
9950 = 6 Ch BFEC CERL Environment
49
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Table 5.2. MISTY PICTURE instrumentation allocation and readiness (concluded).
(28 April 1987) 1630

EXP'T # CHANNEL # AGENCY EXPERIMENT TITLE

EB-2 129 Channels ?7??

3402,09 = 129 Ch BOE BMO HML Models

EB-3 158 Channels
3403,4,6,8 = 158 Ch BOE BMO HML Models

EB~-4 178 Channels
3400 E1-J2 = 26 Ch WES H-Tech, BMO Greg/Snob (19 Greg)
8701 C-L = 106 Ch WES H-Tech, DNA Greg/Snob (53 Greg)
8770-A,-B = 46 Ch WES H-Tech, DNA Greg/Snob (24 Greg)

(ARC Generic Model)
EB-5 147 Channels (128 DI, 19 ANA)

8704 = 14 Ch(A) TRW TRW Streak X-Ray
8719 = 5 Ch(A) TRW TRW Cine Flash Microscope
3450 E1-92 = 12 Ch BRL BMO Surface Static Gages
3454 F1-J2 = 16 Ch BRL BMO Negative Phase Total Pressure
8750 A1-J3 = 32 Ch BRL DNA Surface Static Gages
8754 F-H = 4 Ch BRL DNA Negative Phase Total Pressure
8770-A,-B = 48 Ch BRL DNA ARC Generic Model (Kulite Gage)
9120-4 = 10 Ch BRL Free-field Airblast
9122-H1-3 = 6 Ch BRL CRC Greg/Snob Gages (3 Greg)
McD-R 27 Channels (Analog)
9500 = 27 Ch(A) CERL McDonald Ranch Structural Monitor
TOTAL 1608 CHANNELS (1462 DIGITAL, 146 ANALOG)
George Lu
MISTY PICTURE, INSTRUMENTATION
ENGINEER
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5.5.2 Documentary Photography.

WSMR provided all documentary support for the event. Color still,
motion picture, and video tape medias were provided. Slides were produced on
request. Film was returned to the requestor at the test site until two weeks prior
to the event, when all material was held at Main Post WSMR for review following the
event.

5.6 METEOROLOGY .

A list of the weather observations taken on MISTY PICTURE shot day and
the previous night is given in Table 5.3. It should contain about everything anyone
would need for their experiment analyses. Data for previous days, beginning with
the rehearsal on 5/11/87, and supporting Sandia's small explosives program, will be
included in our final report.

Table 5.3. List of MISTY PICTURE weather observations.

1. GZ Met Tower Observations, from 1900 MDT 5/13/87 bag deployment preparations
until MP Event at 1000 MDT 5/14/87.

2. SAMS Observations for 5/14/87. Times listed in MST, add 1 hour for MDT.
3. SAMS Observations for 1900-2345 MST, 5/13/87.

4. NOAA Hourly Surface Observations for Albuquerque, CVS, Roswell, HMN, and El
Paso for MISTY PICTURE H+l, H, and H-1 hour UT (Greenwich).

5. Pibal wind observations made hourly at the Administration Park during helium
bag deployment.

6. Sketch of pibal wind vectors on time-height grid.

7. Significant level data for tethersonde data from immediate post-shot ascension.

8. Tethersonde data graphs for post-shot ascension; height versus wind direction,
wind speed, and temperature, needed to explain enhanced airblasts observed at
McDonald Ranch, Administration Park, and Observer's Point.

9. Rawinsonde observations at Stallion at H-6, H-2.5, H, and H+3 hours.

10. NOAA rawinsonde reports from Albuquerque and E1 Paso for 5/13/87 and 5/14/87.

11. Sketch of various temperatures versus altitude.
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A refined estimate of GZ shot-time weather conditions has been made.
Considering both Stallion and Tethersonde barometer readings and altitude correction
with observed temperatures, it appears that GZ pressure was 851.4 mb (vice 851.5 mb
reported 5/14/87). Both Tethersonde and GZ temperature records show colder tempera-
tures than was observed at Stallion, but there was considerable variability with
time and 3-D space. An effective GZ shot-time temperature is 20.5+1 degrees C. The
last GZ wind report showed 248°, 3.4 m/s, at 10 m height, but the three anemometers
in the final ten minutes showed directions ranging from 233° to 323°, and speeds
that varied from 1.68 to 5.48 mps (3.8 - 12.3 mph). Such variability in wind and
temperature is to be expected from convective and orographic turbulence.
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SECTION 6
EXPERIMENTS

MISTY PICTURE had approximately 170 experiments. The experiments are
listed in Table 6.1 in the order of the assigned DNA experiment number. An explana-
tion of the column headings follows:

DNA # - DNA Experiment Number.

Spon - Agency sponsoring and/or funding experiment.

Title - Abbreviated title of experiment.

PSI - Requested PSI level.

TRS - Thermal Radiation Source exposure indicated by “Yes" or “No“.

Icam - Number of internal cameras. A 'D' proceeding camera indicates a

DRI fielded camera, a 'T' is an experimenter fielded camera, and
'A' is an aerial camera. An * indicates film is classified.

Ecam - Same as “"Icam" except it is an external camera.

Chan - Number of channels needed.

Agen - Agency fielding the experiment.

Man - Anthropormorphic Mannequin.

Dust - Dust suppressant required.

TSP Date - Data of latest revision to TSP.

WT - West trailer.

Remarks - Amplifying information.

For each experiment the objective, justification, description, pretest
data, simulation test programs, and predictions are stated in the MISTY PICTURE
Program Document (POR 7185). Experiment results, conclusions, and recommendations
are given in the MISTY PICTURE Results Symposium Project Officer Report (POR 7187).

For reporting purposes and in an effort to logically group experiments,
three broad categories of experiments are provided: (1) phenomenology, (2) struc-
tures, and (3) systems. Table 6.2 is the experiment numbering plan for DNA MISTY
PICTURE high explosive tests.

53




_——

Table 6.1. MISTY PICTURE experiment list.
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Table 6.1. MISTY PICTURE experiment list (Continued).
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